Choice making in freight demand is critical to any firm as transportation cost can reach as much as 75% of the total cost of finished and shipped goods. The knowledge of the factors that influences the choice decision making for shippers will be of particular interest to carriers and the shippers alike. The study therefore set out to determine the factors that influence the choice of carriers for companies; evaluate the factors and degree of influence or level of significance of these factors or attributes. Five (5) firms' decision-making processes were studied for a combined total of 508 road trucking choice decision for what type or who does the shipment of their products and raw materials to and away from their respective manufacturing plants between January and June 2014. The firms were given a set of attributes or factors so that they are ranked using Likert scale of 1 to 5 to identify their level of significance. Multiple regression technique was used to establish the relationship between the factors and the choice of carriers. Regression analyses using analysis of variance, variance inflation factors and t-Test was done at 95% confidence level. The results showed that freight charges, quality of service, trust, price elasticity of freight demand and customer relations were the most significant factors/attributes that influenced the choice of a carrier in the five hundred and eighty shipments recorded for all firms in the study.
Introduction
Freight demands have a direct correlation with the type and amount of economic activities with the industries. The amount of goods produced and consumed in an area and the relationship between producers, consumers and intermediate suppliers has great impact on the magnitude and spatial distribution of freight. Freight demand is a direct function of the types of industries in a region or economy. The types of industries in an economy can be broadly classified into goods related and services, each having unique impact on freight flows. Manufacturing industries for example varies in types and quantities of goods produced and consumed as well as the type of transportation service used to meet the demand for production inputs and supply of outputs. An estimation and analysis of freight transport demand if properly done would give an insight into the factors that must be considered to ensure a smooth flow of inputs and outputs to and fro production centres to the final points of consumption at reasonable and sustainable costs.
Research objectives
The objectives of the study are therefore:
-To determine the factors that influence the choice of carriers for companies and, -To evaluate the factors degree of influence or level of significance of these factors or attributes.
Theoretical foundation
According to Kanafani (1983) , there are three basic approaches to the analysis of commodity transportation demand, namely the input-output approach, spatial interaction modeling and the microeconomic perspective. In the first method, sectorial relationship of the economy was analyzed where transportation was identified as one of the sectors, making it possible to investigate transportation requirements of other sectors, translating same into flows of goods and this approach was used by Liew et al (1985) .
The second approach of spatial interaction modelling is aggregate in nature. Here, surpluses and deficits of commodities are located at various points of space and a process is then postulated whereby commodities flows occur from points of excess supply to points of excess demand. The transportation system is explicitly represented as network, with its nodes and arcs, and considerable effort is placed on assigning traffic flows to that network. Studies like the seminal Harvard-Brookings model of Kresge et al (1971) and Harker's (1987) generalized spatial price equilibrium model fits this approach.
Thirdly, the microeconomic approach, which is often called econometric where the basic decision unit of analysis is the firm and the firm, is considered the potential user of transportation. Winston (1983) classified the microeconomic models into aggregate and disaggregate models. Aggregated studies used data that consists of total flows by mode at the regional or national level whereas disaggregate studies uses data that are made of information relating to individual shipments. Generally, aggregate models tends to be cost minimizing in nature, exploring firms and their need to save cost of transportation in their choice of modes of shipments. Examples of such studies are those of Oum (1979a Oum ( , 1979b , Friedlaender et al (1980) . From a theoretical point of view, disaggregate models seems preferable to aggregate ones, however, aggregate models can turn more useful than their disaggregate counterparts. An aggregate methodology can become the best approach, practically, if cost limitations preclude an adequate sampling of the population of a large-scale policy analysis.
This paper however explores the disaggregate models as they hold a number of conceptual strengths. Firstly, observations are much larger with more precise estimate of parameters. Secondly, the model allows much richer empirical specifications and better capturing of the variation in character of shippers (firms). Lastly the model does not require the unrealistic assumption of identical decision-makers as aggregate models do. We can classify disaggregate models as behavioral and inventory. This study uses the behavioral model, where the decision-maker is the physical distribution manager of the receiving or shipper firm. Shipment size is therefore the choice of the firm and not the agent or the carrier, consequently, mode choice is modelled. The core of the literature pertaining to behavioral models is based on the notion that the decision-maker maximizes utility with respect to choice of mode.
The approach presented by McFadden (1973) is that of utility maximization, where the utility function includes a random component. In this random utility approach the decision-maker makes a discrete choice by choosing among alternative modes i.e. i to j). The choice of the mode from the j available routes is assumed to maximize the decision-maker's utility. The utility function for the individual decision-maker is specified as follows.
With I = i→ j and Where → the utility associated with utility function is ( , , ) and the vector function consists of a vector of unknown parameters B set of modal attributes → socio-economic characteristics of the decision-maker, → Systematic utility, that is, the same functional form applying to all shippers. The random portion of the utility function is E ( , ) this component of the utility reflects the unobserved tastes, preference and characteristics of the individual decision -maker. Consequently, this term varies across decision makers.
According to the utility maximization assumption, the individual shipper chooses a particular mode i only if the utility realized from choosing mode i is greater than the utility realized from any other mode. Thus, the individual will choose mode i if ( > , , ). Thus, the mode choice probabilities depend, in part, on the random utility difference ( − ) and their distribution (Small and Winston, 1998) . Using this framework, McFadden extends the mode choice model to situations when the decision maker is confronted with more than two alternatives. He accomplishes this by assuming that his distribution of the random component follows the extreme valve distribution.
Ogwude (1986) noted the most determinant modal choice in the Nigerian industry as the freight rates charged and the economic costs of transport services to the industries. He noted the neglect of the rail transport as partly a reason among others for the relatively higher cost of its services compared to road which is also in line with Olanrewaji (1983) . Armstrong (2001) found that trucking prices are largely inelastic, and recommended mode shifting, end-to-end matching, improved carrier negotiation and shipment visibility as other ways to reduce expenses for third party logistics (3PL). Samimi et al (2011) in their study on behavioral analysis of freight mode choice decisions examined the way truck and rail competes for commodity in the US. The study made use of two binary mode choice models including some shipment specific variables (e.g. distance, weight and value) mode specific variables (e.g. haul time and cost) as determinants. The study found shipping cost as a central factor for rail shipments while road shipment are found to be more sensitive to haul time. Sensitivity of mode choice decision was further analyzed under different fuel price fluctuations, and concluded that even a 50% increase in fuel cost does not cause a significant modal shift between truck and rail.
Beuthe et al (2000) present direct and crosselasticity estimates for demands on rail, road and inland waterway for ten different categories. Origindestination models and cost information were used to compute modal elasticity of Belgian freight instead of statistical analysis. The results however shows that truck tonnage demand is inelastic but elastic when calculated by tons-km, showing as well a dominant position for trucking over shorter distances. Rail demand is elastic but less so than for inland waterways. Rail demand elasticity are larger for rail tonnage than for tons-km. Cross elasticity show that rail demand appears more sensitive to cost variation than the other modes. Roberts (2012) on his study on the key factors and trends in transportation mode and carrier selection focused on modal and carrier choice decision process to determine what factors play the largest role in products deliveries. The study identified cost, service, product characteristics, relationships and capacity as factors for consideration in modal choice decision process. However, an important finding of the study is that the factors play a part in both modal and carrier selection decision making process simultaneously, and not as part of a stepped process as was previously assumed.
However, this study did consider choices made within the same mode (road trucking) as there is very little or no competition between the road and rail modes of transportation in Nigeria. The study considered owner-occupier and hire-and-carry services as alternative means of shipping the goods/products of the firms considered in this study all of which are in the Irete Industrial Layout in Owerri, Imo State Nigeria.
Transportation costs usually form the bulk of the cost of shipped goods/commodity (Stephens, 2003) . Making sound decision on choice of means of shipment is therefore a very important decision for shippers. A good knowledge of the factors that influence the choice of carriers an organization seeking to reduce their transportation cost and ultimately the cost of their production in the market particularly those firms that have strong competitors is therefore very vital. It must be noted that there are many decision makers within the freight logistics and industry supply chain network. Shippers, consignees, carriers and other logistics services providers play a critical role in contributing to decision about what, how, when and where transportation services are used to move goods across the supply chain.
Methods
The scope of the study was Irete Industrial Layout where five (5) firms' decision-making processes were studied for a combined total of 508 roads trucking choice decision for what type or who does the shipment of their products and raw materials to and fro their respective manufacturing plants between January and June 2014. The firms are: Nigeria Bottling Company Limited (NBC), Camela Vegetable Oil Limited (CVO), GM Cord Aluminum (GMC), KSL Investment Limited (KSL) and Palm Essence Industries Limited (PEI). NBC are the local franchise making the following Coca-Cola products: Coke; Fanta, Sprite; Five Alive; Schweppes; Burn Energy drink; Cappy and Eva Water. CVO produces vegetable and refined oil for both domestic and industrial consumption. GMC makes long span aluminum roofing sheets and other aluminum products. KSL specializes in the manufacturing of Henzo Water products of different size and PEI also produces vegetable oil product.
The respective Supply Chain Managers or Distribution Managers of these firms were given a spreadsheet to capture the factors that were significant in the selection of carrier for each shipment their respective firms did within the period of the study. The factors identified by the research and deemed important in choice decision-making were: freight cost; customer relationship of the service provider; quality of service offered; value of cargo to be shipped; accessibility of service provider; price elasticity of demand for freight; trust or competency index of the service provider; distance of shipment; safety index of the firm. These factors or attributes can be categorized into three broad categories: market-forced attributes, service provider (carrier) attributes and the cargo attributes. Market-forced attributes are the attributes or factors that cannot be influenced by any single firm in the market/industry as all players participating in the market are deemed to be as equals with same knowledge and understanding of prevailing market conditions (perfect market is assumed). The attributes include price or freight cost and price elasticity of demand for and accessibility of service provider. Accessibility of service provider dealt with the availability of choice of carrier for any given shipment, regardless of the distance and nature of the cargo. Service provider attributes are those that can be influenced by the carrier and they include customer relationship index of carrier with the shipper or consignor and the consignee; quality of service offered; trust and safety index of the firm. For the cargo attributes, these are attributes or factors that the cargo imposes on the shipment and the carrier due to its natural circumstances. They include value of cargo and its nature. However, a fourth category of attribute is noted to be shipment specifics and that is captured by the distance of shipment. The distance of shipment affects the travel length and time which could be further affected by the nature of the road and traffic situations. These attributes were ranked on the Likert scale of 1 to 5 with one signifying the least level of importance of the given attribute in deciding which carrier will be used. The carriers are broken down into two categories: owner-occupier and hire-and-carry. Owner-occupier mean the firm owns the vehicle used in the shipment and so provides the services in-house while hire-and-carry mean the vehicle of carriage is owned by another firm that is contracted to do the shipment, that is a third-party logistics service provider.
The sample size was the actual/real life value as it was the exact number of shipments made by all the firms within the January -June 2014 study period. In all, a total of 508 shipments were made. The data collected was analyzed using multiple regression analysis, analysis of variance and variance inflation factor to carry out this analysis. The aim of the test is to know how the companies make their choice of freight demand and what influences their choice of freight demand.
Consider the following linear model with k independent variables:
The standard error of the estimate of β j is the square root of the j+1, j+1 element of
, where s is the root mean squared error (RMSE) (note that RMSE 2 is an unbiased estimator of the true variance of the error term, ); X is the regression design matrix -a matrix such that X i, j+1 is the value of the j th independent variable for the i th case or observation, and such that X i, 1 equals 1 for all i. It turns out that the square of this standard error, the estimated variance of the estimate of β j , can be equivalently expressed as (3) where R j 2 is the multiple R 2 for the regression of X j on the other covariates (a regression that does not involve the response variable Y). This identity separates the influences of several distinct factors on the variance of the coefficient estimate:
-s 2 : greater scatter in the data around the regression surface leads to proportionately more variance in the coefficient estimates -n: greater sample size results in proportionately less variance in the coefficient estimates -: greater variability in a particular covariate leads to proportionately less variance in the corresponding coefficient estimate
The remaining term, 1 / (1 − R j 2 ) is the variance inflation factor (VIF). It reflects all other factors that influence the uncertainty in the coefficient estimates. The VIF equals 1 when the vector X j is orthogonal to each column of the design matrix for the regression of X j on the other covariates. By contrast, the VIF is greater than 1 when the vector X j is not orthogonal to all columns of the design matrix for the regression of X j on the other covariates. Finally, note that the VIF is invariant to the scaling of the variables (that is, we could scale each variable X j by a constant c j without changing the VIF). The equation ii above shows the total freight demand and the respective factor/attributes that were considered in the decision making for the freight demand. For this study equation ii can be written as Y = β0 + β1 P1 + β2 C + β3 R + β4 Q + β5 V + (4) β6 A + β7 E + β8 T + β9 D + β10S + ε.
Where P is Cost, C is customer relationship index, V is value of cargo, A is accessibility, E is price elasticity of demand for freight, T is trust, D is distance of shipment and S is the safety index of the firm.
The MegaStat analytical tools was used for the purpose of this research. It is easy and user friendly and gives coloration to test results. The deeper the color intensity the more significance the attribute is.
Results And Discussion
The result of the analysis done for PIE showed that cost or freight charges, price elasticity of demand for freight, customer relation, accessibility and quality of service were the most significant factors/attributes that influenced the choice of a carrier in the hundred shipments recorded for the firm. Freight charges were the most significant factor and it was followed by price elasticity of demand for freight, customer relation, accessibility and quality of service. The VIF showed that reliability, accessibility, price elasticity of demand for freight, trust and safety index of the carrier were the factors that influence the uncertainty in the coefficient estimates (see table 1 ).
The demand decision equation for PIE can now be given as:
The result of the analysis done for KSL (table 2) showed that cost or freight charges, customer relation, accessibility, price elasticity of freight demands, and safety index of the carrier were the most significant factors/attributes that influenced the choice of a carrier in the hundred shipments recorded for the firm.
Freight charges were the most significant factor and it was followed by customer relation, price elasticity of freight demand, safety index of the carrier and accessibility. The VIF showed that value of cargo, accessibility, distance of shipment and safety index of the carrier were the factors that influence the uncertainty in the coefficient estimates (see table 2 ). However, value of cargo and accessibility had the strongest VIF values.
The demand decision equation for KSL can now be given as: The result of the analysis done for GMC (table  3) showed that cost or freight charges, customer relation, reliability of carrier's service, quality of service, price elasticity of freight demands, and trust index of the carrier were the most significant factors/attributes that influenced the choice of a carrier in the hundred shipments recorded for the firm. Freight charges were the most significant factor and it was followed by customer relation, trust index of carrier, price elasticity of freight demand, quality of service, and reliability. The VIF showed that all the attributes were the factors that influence the uncertainty in the coefficient estimates (see table 3 ). However, accessibility, value of cargo, and safety index of carrier had the strongest VIF values.
The demand decision equation for GMC can now be given as:
The result of the analysis done for NBC (table 4) showed that cost or freight charges, customer relation, value of cargo, price elasticity of freight demands, trust index of the carrier and safety index of the carrier were the most significant factors/attributes that influenced the choice of a carrier in the hundred and eight shipments recorded for the firm. Freight charges were the most significant factor and it was followed by trust, value of cargo, price elasticity of freight demand, customer relation, and safety index of the firm.
The VIF showed that freight charges, customer relation, reliability, price elasticity of demand for freight, distance of shipment and safety index of the firm were the attributes that influenced the uncertainty in the coefficient estimates (see table 4). However, reliability, customer relation, distance of shipment, cost, safety index of carrier and price elasticity of freight demand had the strongest VIF values.
The demand decision equation for NBC can now be given as: 
Source: Field work 2014
The result of the analysis done for CVO (table 5) showed that cost or freight charges, trust, safety index of the carrier, and customer relation, were the most significant factors/attributes that influenced the choice of a carrier in the hundred and eight shipments recorded for the firm. Freight charges were the most significant factor and it was followed by trust, safety index of the firm, and customer relation. The VIF showed that safety index of the firm, value of cargo, trust, freight charges, quality of service, customer relation, reliability, and accessibility were the factors that influence the uncertainty in the coefficient estimates (see table 5 ). However, safety index of the firm, value of cargo and freight charges had the strongest VIF values.
The demand decision equation for CVO can now be given as:
Camela Vegetable Oil Limited (CVO), GM Cord Aluminum (GMC), KSL Investment Limited (KSL) and Palm Essence Industries Limited (PEI). The result of the analysis done for OC (table 6) showed that cost or freight charges, quality of service, price elasticity for freight demand, and trust were the most significant factors/attributes that influenced the choice of a carrier in the two hundred and twenty-one shipments recorded for the for OC. Freight charges was the most significant factor and it was followed by quality of service offered by the carrier, price elasticity for freight demand, and trust. The VIF showed that safety index of the firm was the only attribute or factor that influenced the uncertainty in the coefficient estimates (see table 6 ).
The demand decision equation for OC can now be given as: The result of the analysis done for HC (table 7) showed that cost or freight charges, trust, customer relations, accessibility, distance of shipment, safety index of the carrier were the most significant factors/attributes that influenced the choice of a carrier in the two hundred and eighty-seven shipments recorded for the for HC. Freight charges were trust, customer relations, accessibility, distance of shipment, safety index. The VIF showed that safety index of the firm was the only attribute or factor that influenced the uncertainty in the coefficient estimates (see table  7 ).
The demand decision equation for HC can now be given as: 
The result of the analysis done for all firms in the study (table 8) showed that cost or freight charges, quality of service, trust, price elasticity of freight demand and customer relations were the most significant factors/attributes that influenced the choice of a carrier in the five hundred and eighty shipments recorded for all firms in the study. Freight charges were followed by quality of service, trust, price elasticity of freight demand and customer relations. The VIF showed that safety index of the firm was the only attribute or factor that influenced the uncertainty in the coefficient estimates (see table 8 ).
The demand decision equation for all firms in the study can now be given as: Source: Field work 2014
Conclusion
In summary, the study showed that cost or freight charges, quality of service, trust, price elasticity of freight demand and customer relations were the most significant factors/attributes that influenced the choice of a carrier in the five hundred and eighty shipments recorded for all firms in the study. Freight charges was followed by quality of service, trust, price elasticity of freight demand and customer relations and the VIF showed that safety index of the firm was the only attribute or factor that influenced the uncertainty in the coefficient estimates.
The demand decision equation for all firms in the study can now be given as: 
For hire-and-carry (HC) carriers or "transporter" should not charge excessive freight rates, should build customer trust and good customer relations, be sure to have their services available to shippers as at when needed (accessibility), have roadworthy vehicles that can travel to whatever distance, and have safety as their watchword and standard to keep. On the other hand, owner-occupier (OC) was seen to have cost or freight charges, quality of service, price elasticity for freight demand, and trust to be the most significant factors/attributes that influenced the choice. It is noteworthy, that shipper using OC are very sensitive to changes in quantity (number of freight movement made) for the marginal change in freight rate/charges (fare/price). This is true for all firms in the study except for CVO. NBC for example has its own vehicles and also patronizes Leventis Motors, a thirdparty logistics service provider. Price elasticity of freight demand is one of the strong determinant factors in choice of carrier.
CVO had 80% of its shipments made by HC the remaining by OC. NBC recorded 75% percent usage of OC and the remaining used HC for its shipments. GMC ships its consignments using 92% of HC and OC had 8%. KSL does 100% OC shipments and PIE had 90% for HC and the remaining used OC shipments. From the study it was found out that most of the companies go on HC (57% of the shipments) and OC (43%).
Recommendation
Base on the result of the study, the following recommendations can be made:
 Road trucking freight rate should be very competitive as it was the most significant factor in the choice decision making for carrier.
 Fluctuations in fares and market responses were also a strong factor in deciding which carrier to be used. Firms (carriers) should try as much as possible to maintain a stable fare regime. This might be difficult because of the volatile nature of prices of petroleum products.
 Carriers should keep great corporate image and relationship with the general public and the customers in particular. This should include maintaining great quality of service and trust.
 Denial of service is a strong turn-away for would-be customers in the future, hence carriers should make available and accessible their services to intended customers when and where needed.
